Induction of sister chromatid exchanges and gene mutations in Chinese hamster ovary cells by psoralens.
Three linear psoralen compounds, 8-methoxypsoralen (8-MOP), 5-methoxypsoralen (5-MOP), 3-carbethoxypsoralen (3-CP), and one angular psoralen, 5-methylangelicin (5-ANG), were tested for their ability to induce both sister chromatid exchanges (SCE) and gene mutations (hypoxanthine-guanine phosphoribosyltransferase locus) in vitro in Chinese hamster ovary cells (CHO line). All the compounds induced both SCE and mutations in the presence of UV irradiation (UVA; peak at 330-380 nm), but no increases were observed in its absence. The frequency of both responses increased with either 1) increasing concentration of compound with a fixed amount of UVA or 2) increasing amount of UVA with a fixed concentration of psoralen. Significant increases in SCE were seen for 8-MOP, 5-MOP, and 5-ANG at concentrations near 1 X 10(-6) M, whereas concentrations near 20 X 10(-6) M of 3-CP were needed before increases in SCE were observed. The induction of gene mutations followed a similar pattern; concentrations of 50-100 X 10(-6) M of 3-CP were needed to induce large increases in mutations, but much lower concentrations of 8-MOP, 5-MOP, and 5-ANG (5-10 X 10(-6) M) were sufficient to induce large increases in mutations. The ratio of induced mutations to induced SCE was similar for 8-MOP, 5-MOP, and 3-CP; that of 5-ANG was much higher, which indicated that the linear furocoumarins produce a different spectrum of DNA damage from that produced by the angular psoralen.